2-Substituted 1, 3, 4-thiadiazole-5-sulfonamides as carbonic anhydrase inhibitors: their effects on the transepithelial potential difference of the isolated rabbit ciliary body and on the intraocular pressure of the living rabbit eye.
In order to understand the pharmacology of carbonic anhydrase inhibitors in reduction of aqueous secretion, three sorts of studies were conducted using five 2-substituted 1, 3, 4-thiadiazole-5-sulfonamides: an inhibition study of carbonic anhydrase II, electrical measurements of the isolated ciliary body, and pharmacological study on intraocular pressure of living animals. The inhibitors of carbonic anhydrase employed here were 2-amino-1, 3, 4-thiadiazole-5-sulfonamide; 2-methylamino-1, 3, 4-thiadiazole-5-sulfonamide; 2-formylamino-1, 3, 4-thiadiazole-5-sulfonamide; 2-acetylamino-1, 3, 4-thiadiazole-5-sulfonamide (acetazolamide); and 2-propionylamino-1, 3, 4-thiadiazole-5-sulfonamide. All of these compounds showed significant inhibitory activity to carbonic anhydrase II which exists in the ciliary epithelium, but their potencies of inhibition varied relative to one another (I50S were 1.91 X 10(-7) to 3.3 X 10(-8) M). The effects of the five compounds on electrical phenomena were observed using isolated rabbit ciliary body mounted on an Ussing's chamber. Each compound decreased the negative electrical potential of the tissue (-0.70 mV as the average of the initial values) by 10- to 33%, and this effect was proportional to its inhibitory activity to carbonic anhydrase II. The effects of the five compounds on intraocular pressure were determined, and each compound decreased the intraocular pressure (18 mmHg as the average of the initial values) by 7- to 32%. This effect was also proportional to the inhibitory activity to the enzyme. Correlation between the two effects was studied, and good correlation was observed. This implies that both effects have a common basis which relates to the physiological role of carbonic anhydrase. The present study, therefore, shows the importance of the bicarbonate ion in the aqueous humor formation since it is both substrate and product of carbonic anhydrase II.